Osteosclerosis was observed in the tibia and sternum in F344/DuCrj rats of both sexes at 6, 18 and 30 months of age. The lesion first seen was a proliferation of osteogenic tissues on the marrow surface of the cortical bone and bone trabeculae, resulting in replacement of the marrow cavity by lamellar bone. Most of the affected rats had associated degenerative osteoarthrosis and regressive changes of the growth plate. Osteosclerosis was considered to be an aging change, lesions were observed at 6 months and increased in frequency with age.
Summary
Osteosclerosis was observed in the tibia and sternum in F344/DuCrj rats of both sexes at 6, 18 and 30 months of age. The lesion first seen was a proliferation of osteogenic tissues on the marrow surface of the cortical bone and bone trabeculae, resulting in replacement of the marrow cavity by lamellar bone. Most of the affected rats had associated degenerative osteoarthrosis and regressive changes of the growth plate. Osteosclerosis was considered to be an aging change, lesions were observed at 6 months and increased in frequency with age.
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Spontaneous bone disorders have been described in rats, osteopetrosis (Marks, 1975) , renal secondary hyperparathyroidism (ltakura, !ida & Ooto, 1977) , and lesions of the articular, sternal and growth plate cartilage (Yamasaki & Inui, 1985) . Myelofibrosis and osteosclerosis characterized by proliferation of bone trabeculae from the inner cortex have been reported in F344 rats with mononuclear cell leukaemia (Stromberg & Vogtsberger, 1983) . Bone lesions are considered to be rare in age-and sex-matched nonleukaemic controls. The present authors encountered osteosclerosis in clinically and haematologically normal F344 rats. This paper describes the morphological changes in the tibia and sternum and provides further information on osteosclerosis in the rat. Materials and methods A total of 90 F344/DuCrj rats were studied (Charles River Japan Inc., Atugi, Kanagawa, Japan), 15 males and 15 females at each age of 6, 18, and 30 months. The animals were placed 2 per cage in wire-mesh cages and kept in a barrier system animal room with a temperature of 24 ± I°C with a relative humidity of 55 ± 50/0.
A commercial feed containing calcium (1'10 g/ 100 g), phosphorus (0'83g/IOOg), vitamin C (5'4 mg/100 g) and vitamin D3 (80 IV/100 g) (MF: Oriental Yeast Co., Ltd., Itabashi, Tokyo, Japan) and water were provided ad libitum. All rats were killed by bleeding from the posterior vena cava, opening the abdominal cavity under ether anaesthesia. After necropsy, the tibia and sternum from each rat were fixed in 100/0 formalin solution. After decalcification in 10% formic acid-formalin solution, tissue blocks were embedded in paraffin, sectioned, and stained with haematoxylin and eosin (H&E), Mallory-azan, and Gomori's silver impregnation.
All rats examined in the present study appeared to be healthy with no clinical or haematological abnormalities.
Results
Macroscopic examination of the affected bones showed a sparsity of functioning myeloid tissue and variable amounts of osseous trabeculae in the marrow cavity.
A microscopic examination of the tibia commonly showed abnormal endosteal osteogenesis, resulting in osteosclerosis. The initial change consisted of focal proliferation of fibrous connective tissues with osteoid seams on the marrow surface of the cortical bone and bone trabeculae. As the lesions progressed, trabeculae (slender or thick) or newly-formed immature or mature bone were deposited (Fig. 1 ). In the advanced lesions, the marrow cavity was completely occupied by lamellar bone, among which marrow tissues were scattered (Fig. 2) . These sequential changes were graded as follows: Mild -focal proliferation of fibrous connective tissue with osteoid; moderate-large areas of thick trabeculae; severe-replacement of the marrow cavity by lamellar bone. Osteosclerotic lesions were first seen in the tibia at 6 months of age in females and at 18 months in males, and became more severe with age (Table 1) . The lesions in females were more severe in degree than in males.
The width of the tibial cortex was measured on the sections (Table 2) . It was wider in females than in males at 6 and 18 months of age, but at 30 months of age it was narrower in females than in males. Rats affected with osteosclerosis usually had associated degenerative osteoarthrosis involving the articular cartilage and regressive changes in the growth plate.
Degenerative osteoarthrosis consisted of degeneration of the cartilage matrix and erosion in the articular cartilage. It was observed at 18 and 30 months of age in both sexes and was more severe at the later age. The regressive changes in the growth plate were composed of degeneration of the cartiIage matrix, appearance of eosinophilic streakings, and necrosis and fissures between the growth plate and epiphyseal trabeculae. These changes were detected at 6 months of age in both sexes and increased in severity with age.
In the sternum, osteosclerotic lesions were essentially similar to those in the tibia. The changes were seen from 6 months of age in both sexes, and became more pronounced with age, especially in females (Table 1) .
No significant change was detected in the parathyroid gland, thyroid gland or ovary.
Discussion
The bone lesions seen in the tibia and sternum in the present study are thought to be osteosclerosis, initiated by a proliferation of osteogenesis. Spontaneous osteosclerosis in the tubular bones has been reported in aged Sprague-Dawley rats (Itakura et al., 1977) . On the other hand, F344 rats affected with mononuclear cell leukaemia were reported to have a high incidence of myelofibrosis and osteosclerosis (Stromberg & Vogtsberger, 1983) . However, there are no reports on this disorder in clinically and haematologically normal F344 rats. The bone lesions of the present rats were similar to those in aged and leukaemic rats.
Experimentally, osteosclerotic lesions have been induced in mice and dogs by the administration of estrogenic hormones (Gustafsson & Beling, 1969; Silberberg & Silberberg, 1970; Sprinkle & Krook, 1970) . Similar spontaneous fibro-osseous lesions with occasional bone trabeculae were reported in the sternum and long bone in 99 of 228 aged female mice and in only one of 226 males (Sass & Montali, 1980) . In that report, a hormonal disturbance was suggested as the cause of these lesions, as a relatively high incidence of ovarian cysts and cystic adenomatoid hyperplasia of the uterus was found. Similar osteosclerotic changes were reported in rats and rabbits following calcitonin injection (Wase et al., 1967) .
In the present study, it should be noted that there was a high incidence of the bone lesions in both sexes of F344 rats. No morphological changes were recognized in the parathyroid and thyroid glands. Osteosclerotic changes in the present cases were first seen at 6 months of age and increased in incidence with age. The lesions are considered to be an aging change.
of the effect of estrogen on joints and cortical bone of female mice. 
